Studies involving the GH-IGF axis: Lessons from IGF-I and IGF-I receptor gene targeting mouse models.
The IGFs are ubiquitous and have pleoitropic effects. They are critical for normal growth and development, and for normal functioning of adult tissues. A liver-specific gene-deletion knockout of the IGF-I gene resulted in a mouse model with reduced circulating IGF-I levels, that led to insulin resistance due to the secondary elevation of circulating GH levels. The reduction in circulating IGF-I levels was also associated with a reduction in cancer growth and metastases in three cancer models, one for colon cancer and two for breast cancer. A second mouse model, using the transgenic approach, inhibited the IGF-I and insulin receptor function in skeletal muscle, and resulted in severe insulin resistance in muscle followed by insulin resistance in fat and liver and, eventually, beta-cell dysfunction and development of Type 2 diabetes. This progression from insulin resistance to Type 2 diabetes was most likely due to lipotoxicity with elevated serum and tissue triglyceride levels. Evidence supporting the hypothesis came from the use of fibrates and leptin injections, each of which enhanced fatty acid (FA) oxidation in liver and muscle and was associated with a reversal of the insulin resistance and diabetes.